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FOREWORD 

This  publication  was  prepared  tindef  Contract 
by  the  UNITED  STATES  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
sation  established  to  service  the  translation 
and  research  needs  a£  the  various  government 
departments . 
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TI^  ACfioN  GP  SMALL' DOSES  OP-  X-RAy$  'ON  ''- 
w  ■  PERIPHERAL  r  BLOOD'^CIRCDLATIOfi;;  ’  > 


,  Vi'oliowing^ -1  traftslatiofi 

V;.''  Y','  Siea.ai'eyi  -  lifead'  ■  6f tfte  •■’■ChAlr.'' of . ; 
>  --'"dipgy  o,,aiid  jMe^idal:'  ^Radt'^l■d^ 


m-mm] 


.Sftaliniv 


'  •/  in .  recon^  in  e^arinienf As  Pell  as;'.  ■  Itt  .cUpl - 

cal  work,  louch  attention  has  been  gitren  to  the  pffeot  or 
small  doses  of  ,  ionizing;  radiation  On  the^  vascmar  system. 

,,  ...',V:,^ong-  the;, various. '.mthods ,for-'dnydfi^iga;tirig;.,J^^^^  . 

circulatory;  a^-;  lyn^hatic.  ■vessels  |  •  much'  IMpii^tanOe* 
given  to  the  contrast  X“ray';method>‘'’^that;'iS'»'^  to  ^angiography 
and  lymphography. ;  This  method  permits  one  to;pp.ll|ot;  ... ., 
the  obio-olive,  dpciimientation  on- the- ana tomioal '“morphs  > 

gi  ca,l''.  as’^.wei'i'V.as--:-  .th®';:  .ifunotlonal'  •  changes  ■-  'in;  the';'';pir.OUia.tpry  ■ 
an<i''lymplaatiei' vessels*.."  ^ 

B.  N-  Mogiltnitskiy,  and  P.  ’  NV‘Mazayev:  (  1949  )“  st^^^ 
the  permea.UiityrOf  cireulatoriy  vessels  with  t^^ 
of .  a  .ivasbgraphiciii^ethod  under  the^  local  radietioh  of  dogs. 

ektremetieS  with:  a^dosage  of  8000  ■roentgenSi  '  ;  r'"  ;  : 

P.  If«  Mazayev,  by  using’  a  series  Of '  VasOgr^hf  oon- 

ducted  in  Vi  VO  on  a  ,dog^  istudied  the  anatpnd'cai  ^fipictiOnBl 
condition,  of  the  ^peripheral  vessels  when  sdbject  to^locaj; 
X‘*2?ayir3.g ; in  ■  500 it o  '‘6000  x^osnt gSiiis  •  ;(3i^  t 

vas ogr am  there -was -recorded  a  i  contraction  of  thO  artery 
■itimen,  a  retardati'pn  of  arterial  and  venal  OIW  oircula- , 
tipn  .and  an  -in orease'iln  'the;  permeability.  Of  'the  'yastniiar ..  - 
wail;  which  in  the  .diffusion  Of  the  eontras  ting  : 

substance,  beyond  •■ti^,-’'^zS'<sular-';Ohanrtel.'*  '■■■;■’'■  /  ■, 

•  W  took  . upon  ,oxn*selves  the  task’ Of  dOterfeiintng  .the^ 
influence;,  of  iinail  dosesv  of  X^rayS  On*  the.  peripheral  Oir^  ; 
Oulatipn  ^d  lyn^hati  cirves  sela .  Our  eacper i^n^l-  resp^  ch . 
was. Oarriled’'  out, -on ’.ten.. .dogs.,- 

The  test  animal  was.;  given  a  roentgenovasoi>  and 
lytiphograph  before  Xf'^  raying*  ■  IW^Order  f p"  ^..depiction 

of.  the  circuiatory  .  vessels i  we  employed  a'  p^;  solution, ^o^^ 
cardidtrast  .  (  dT.d;m.;.  of  tMs  solUtiotty^ 
femoral,  artery'iint.d:'  the  blood  flow)*  •-'The  l^phograph,  was 
taken  by  the.  means  of  an ? injection  of ; 8-3  #*  of  thorptr ap t 
into.,  the  soft  tiaiue7  of  ^the  f  pot  *  >Bnd  '  from  -here  the,  non tras 
tltig  substanc0  was  carriad  into  th.0  :ljn3iphatjic  Vessels  • 
Seried  photographs  were  taken  with  the  aid  of  a  tvmnel 


adapter;  we  took  ^-9  photographs  at  intervals  of  0.5-1 
seconds.  In  order  to  record  the  progress  of  the  lymph 
along  the  efferent  lyx^hatic  vessels,  that  is,  in  the 
proximity  of  the  popliteal  node,  the  interval  between 
photographs  was  extended  to  3-5  seconds.  The  X-ray  tech- , 
nical  conditions  ^ere;  65-70  km.  ,  40mA  lyith  an  exposure  of 
0.1  to  0.5'' seedri^s. ,,  /  ,■'  "..'  /.y.;.  - 

The  dogs  %ere  pieced  in  a  Special'  stand  with  an 
arresting  device  and  radiated  sittultaneously  from  both 
sides  with  the  aid  of  a  ftTO-3  X-^ay  machine#  Uniformity 

in  the  aeherei’  x-rayihg  achieved  dy  'iheJpeeeing-.t^ 
focal  lengti  td  XiS^  Cin^/ with  180  kw;  of 

0*5' copper  piuS  I  ^  alP^htMi  the  s^reigth  of  the  -dpse 
wSs  *i  roentg'eiis  ih  both- tplPes/  ahd  th#'  geherai -doie  2 
roentgens.  ’  .  ^ 

■  •  '  Ten  -minutes  arid  then  ^  again  24  hpuTS  after  -  the  , 

rayirigi  ■  coritroiied  'roeritgeriovasographic-  arid  l^phographld  "y 

research" was  made  ori  the  same  extremity. -  'Tne  teethodo- . 

logical'-' cohditiOhs'-'Were'' the -■samey-'' 

'  -  In'  Using  this  method  of -a  serled  roentgenofasp"'; ;  - 
arid 'lymphdgraphsi  we  were  able  to'  Study  the  anatomical-  ;  '  - 
topographical  peculiarities  of  the  circulatbry  and  ■lym'^  , ; 
phatiC vessels  and  as  well  the  character  of  the  ■  vaScular  ; : 
reaction  to  the  effect  of  small’  doseS  of  X-rSys. 

In  doing  so,  we  took  into  account  the  coriditidri  of '  ■ 
vessel  tonus/  the^speed  of  blood  and  ly^h  flow,  and  also  ^ 
the  permeability:  of  the  circulatory  Vessels;  ;  ^  ^ 

’  Pdr  '  an ' iliUs  tration  df , this ,  wd  give  her d 'the  data 
on  the  rpentgenovasOl  and  lymphogr aphid’  reseach  from  the 
hind 'extremity' pf  a  dog  faefdre- and  24  hours  aftpr  the^ 
siraultahepuS  total' X-raying  of  the  animal  with- a  dPSe  df _ 
2  rPehtgens '  ( See  Pigv  1 )  ^11  phPtographS  at  end-  of  article^ 
In  Pigxire  i-a,  the  contrasting  Substande  has  filled 
the  femdrai  artery^,'  its  brariches  ’ and  the  arteries  of  thd 
lower  leg i  After  tlie'yitti action  of  the  contrasting  pub- 
stance-’ into  the  pad .  of ythS  'fpdt,  the  superficial  pnd  de'ep' 
afferent  l;yBpha tic  -vessels  ‘are  visible,  along  which  are 
placed  the  bead-like  thickenings  (the  val-vular  synuSa) '  ' 

and  the-  rCgidnal 'popli teal  node . : ' The  superficial  lynphatic 
tr-unks  are  parallel,-  ari'd  •  '  close  to  the  -  popliteal  -nddej 

they  anastdmdse  one ’with'the  dther#'-' 

In  Pig.  1-b,  the  arteries  do  not  contain  any  of  the 
contrasting  substance/’  since  at  >  this  phase  of  the  r esear ch 
it  had  entered  the  veins . of  the  extremity  inCludirig'  the 
femoral  vein,  ils  before/ .  the  afferent  superficial  and  ■  ’ ' 
deep  lymphatic  Vessels  are  well  defined.*  Along  With  this 
one  Can  detect  the  efferent,  lyirphatic  vessels  In  the-  area  ■ 
where  they  leave'  the -popliteal  node  .  .  -  * 


In  Pig*  1-6,  one  can  dut  Ibhe  traced  of  the 

contrasting  suhstarice  in  the  largo  veins i  but  t^^^  ; 

peripheral  veins  are  not  visible*  .  ^ 

’The  lymphatic  vessels  ; give  „ a  clear  contrasting  de** 
plction.  Their.directibn  corresponds;: to  the  course  of 
the  circulatory  Vessels*- 

In  Pigs.  1-^d,  l-e,  the  sir culat.bry  Vessels  do  not 
show,  for  the  cohirastlng  substsnee  il  not  found:  1^^ 

In  the  lymphatic  Ves salt  one  qan:  ses'  thn. ;a^ 
of  the  contrasting  substance  along .  the  .efferent  •  i^^hatic 

■  ' .  "in  Pig.' ■  1-f , '■■b#';  finds',  the.  ■  depictipn:  pf the 

afferent  superficial  Phd  deep  iyn^hatio  veisaels;  The  ppp- . 
liteal  hbde  and  the  efferent  lymphatic  vessels  ahe  "en¬ 
meshed,  consist  of  several  trunks ,  and" communicate  one  with 
the  other,  but  at  the  level  of  the  hainich  they  f^^rm  o 

general  trunk  which  goes  .toward,  the  iliSc  nodes*  *  ^ 

Prom  the  VasO-lymphograms  given,  here  ,lt  is  evident 
that  the  superficial  afferent  lymphatic  Vessels  lie  next 
to  the  vena  saphena,  while:  the  deep  lymphatic  Vespels  ,are 
next  to  the  vessels  of  ,  the  lower  legj  the.  efferent,  vessels 
follow  the  cowse  of  the  femoral  artei^ies  endi  ve ItfS. 

In  the  s.eried  photographs  Which,  were:  taken  24  hours 
after  the  total  radietlon  Tdose;  2  npehtgens)  ;  we  were  able 
to  notice  the"  following:,.: 

In  Pig*  2-a,  ;the .'arteries  of  the  extremity  are  visi¬ 
ble*.  Ihe,  diameter  the  lumen  .in  the  large  arterial  :  : 
trunks*  preserve  the  satie  Site  as'  under  noimial  Conditions* 

The  arteries  of  middle,  and  small  caliber  haye  enlarged.  The 
entrsince  of  the  .contr  a,a  ting  subs  tart  qe:  into  the  vtlns ,  of 
the  ibwer.  leg  is  observabie.  ;The  pbtiiteai-  lymphatlo^node 
is  enlarged.  V  .  r 

In  Pig.  2-b, 

trasting  substance  ih  the  veins.:  '  The;,  smali  .and  large  yelns 
are  clearly  defined.  The  .erteries  end  .veins  do^^  h®yb; 
any  of  the  oontraStids  subs tahce.;  Thb  prefer® ss 
is  retarded,..-  :::■•- i.;  .  ■ 

Thus,  under". the  influence  of  tCtal  radiation  in  .: 
small  .doses  of  X-rays,  oh  test  antmals,  .We'  fomd^^  )^^^^ 
in  the  speed  of  arterib-vehai  'Circulation  in  the  pe'riphbral 
vessels .  The  .popiit®si  lyn^hatiC  nqde'  .is  ehl.eriged*^^^^^  T^^ 
lymph  flow  hae  tlowed  down*  , 

Ppr  an  illvis tr a ti oh  of  the, vasqular  reaction  immedi¬ 
ately  after  total  radiation  of  an  ahimai;  ih  smbll  doses; 

(2  roentgensi,  we  give.  here,  the  data  frpm  tb®;  vasographic 
Btudies  before  and  10  minutes  after  X-ray ittg*.  . 

In  -Pig*  3-a  of  the  seried  vasograms  which  were  taken 
before  radiation  .of  the,  extremity  of  fh®  can  see_ 

the  femoral  artery,  its  branches,  the  popliteal  artery  and 
Th<y  voina  are  not  .di£'f®i'entia' '•.'ci*  FI;.**  3-b, 

’  ,  arteries  of  the  extrems  eluding  the  small  ve:.ns, 

also  the  peripheral  and  vrunk  veins  (femoral  vein)  ero 


others.  The  veins  ;jare  not  differentiated.  In  Pig.  3-b, 
the  arteries  of  th.e  extremity,  inclu&ng  the  small  veins, 
but  also  the  peripheral  and  trunk  ve|ns  (femoral  vein)  are 
visible!*  In  Pig.  3-c,  the  arteries  do  not  h^lre  any  of  t^e 
eontraiStlng  sufcstance,'  with  the  exce|>tioii  of  -'the.  smallest 
branches .  The  small  and  large  vdinsf  are ■ clearly  visible, 

Ten  minuted  if ter  radiation  (dose-2  rdentgene),  th© 
same  animal,  was  given  the  Second  same  Vasographic  . study. 

In  pig,  47a  of  thS  SeriSd  vasogram^  ih  contrast  to 
the  normal  conditions.  We  doUld  make  Out  not  dhly  the  arte¬ 
ries,  including  the  small  brandheS,’  but  SS,  will  ;  thS  en-  , 
trance  of  the .  contrasting  substance  ifttd  the  peripfieral  . 
branches  of  .  the, ,  vein .  'jfemorai  vein  s tl  11  did  not  con¬ 
tain  any.  contrasting  suhStahce,’  .  .. 

,1 .  ;  In  Pig.  4-b,  alor^:With  the'  arteries  ,,  the  .  veins  are  , 
clearly  visible,  .'includi'ng  the  femoral.  , 

In  i'ig.  .4-c,!  the  arteries  are- -free,  from,  the;  contrasty 
ing  substance,'  and  it  is  found  only  in  the  large  veins- 

.Prom  a  comparison  of  the  seried  vasograms;  which  were 
taken  .before  total  radiation  in  small  doses  .and  ten  .minutes 
thereafter,  it  is  possible  to  establish  the.  following:  the  , 
speed  of  blood  circulation  in  the  arteries  and, veins  of  .the 
studied  extremity  had  markedly  risen;  the  JLarge  arteries 
preserve  tbeir. previous  diameter;  the  small  vessels  have 
enlarged,  and  the  amount  that  each  of  them  increases  is  at:., 
the: expense  of  including  additional  vessels  in  the  blood  . 
circulation;  in  comparison 'with  the  normal. condition,  the 
lumen,  of :  the  yGins,;is  sighificant'iy  expanded  and  as  such  .  ; 
the'  venal  valves  are  also,  visible.  ' 

Thus  the  in  vivo  seried  vaao -lymphography  provides 
an  opportunity  to  take^intp  consideration  the  fmctlonal  .  , 
condition  of  the  vascular  system,'  but  most  importantly,;,,, 
the  vessel  tonus,  .the  speed  in  the  blood  and  lymph  flow, 
the  Inclusion  Into  the  blobd  circulation  of'  vascular. . 
’•reserves”;  and.  the  permeablli'ty  of  vaScUlar  walls ,(  Under  . 
the  Influence  of  a  single  total  radiation  in  Small  doses  , 
(2  roentgens)  the  artery  Ixmeh  of  the  mlddl^^^^  parti¬ 
cularly  .the  small  caliber  vessels  expands,  there  is  a 
marked  increase  in  the  lumen  of  the  veins,  the  speed  of 
arterio-venalblopd  circulation  rises,  the  progress. pf  . 
lymph  is  retarded,  and  the  popliteal  lymph  node  becomes 
greater  in  size  than  under  normal  conditions. 

Oxjr  experimental  res  ear  was  directed  to  the  study 
of  vascular,  reactipn  n6t  only  under  a  single  total  effect 
of  the  small; dose, '  but  alSo  under  repeated  X-rayingi 

The  condition  of  'hemodynamics  and  also  hemorrhagic 
diathesis  which  occurs  after’ the  effect  of  ionizing  radi¬ 
ation,  is  closely,  related  to  trbphlc  destruction  and  to 
a  change  in  tbe  permeability  in  the  vascular  wall,  There- 

-4-'  ■ 


fore,  fiirthar  study  on  the  vascular  reactldn  under  the  toh 
ditlon  of  multiple  total  effect  on  the  organism  of  small 
X-ray  doses  will  provide  an  opportunity  to  study  some  of 
the  basic  features  in  the  pathogenesis  of  radiation  sickness. 
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'■  •I/'-:' 

''/^'.^olioVing''li'-'>a-'-^  ‘V/‘ 

'■'  ;:Pi  .KazeU£|- ’iJjji  ^  i:^-:’;;^- ■^,  r; 

:-::;th^;!  isf?  co^at%ii6’>^|ipnl#r^4)a;^  ■■ '  '■ ''  ■'’ 

city'  pr ©a s l,ng';' 'pne' «;.■  r,  ■TKe^^.p f orf .. ^  w©' -3© Pl4©a.;  ^ 

resiaitsr  df  ■^<:;ltii^;;.©xp©?i©^<#''''^^  ,,)cf 

in  th©;."j)rp;pWs&'''oi^\ce^  a  _gr.b.ill>''  fi$  e^ii:4^r^i^&p:p^iv^ 

me  aa.u^ea  ’’  ‘irj '  pn©'  '''df  'i^-'ttia'^'ia©.# ;  ^plti'l©©’'  'in  -Tut*too©?i:l;|,tajfi»,  •  ::.  ■  *  j; /Vl'-' 

'"  '''^''i:'H©’'‘obsei«vetfioi!J&  iwer'©’  tiPgun v‘lh-: *■19:49;*- ;■;'  .Tjpprepide'aiiP-,;-;;:*^ 
logickl  ^i1;uation  at  that  tlmev^as  Unfavorable  and'  .bP^li**;  i, 
cate.d./6y‘ t^e  ilapge  influx  of  the  pppuiat'ion^duevtp.  th©^; 
constftction  6f-  the’  -towh.  i‘h©  Irtdex-  pf  -dysenteryT 
per: ‘ib.'OOQi' 'Inhabitants ^'^©'-316' In  :  19 SO'ilj::;^  -h-;:  ^ 

■  The’  lack  Pf  itreatmentTPr ophy lactic  and  sanltar'y- :;’v> 
antt^pideini  c  fadllltie:^^  idi^  npt  perniit  p®  .to  ©.ImpltaneoUsiy 
hoapi  talita  ■  ths  sick  -and  ca^atemti  thorpu^ly  o«?ry 

on  s  arilt attd'%ii©hl«;tiaaaur ©s  y  ■::  truggleyaga^pst.-y.^y 

dys entery:/ basically"  wast-’Ca;^ie^  On  during:'jthey,pp:p;lOd^:;,pf  ^  : 

its-  se'asPhal  ihcf’ease".  ahd,';eoh:61uded';.^xth-.Dthe-;/  cu^:i.hg’,0:f'-' those 
who  oajse  'iip - 'T  '•‘■■'u:*'  ? -’.s  -'h' ' *■  ■--  ^:vy;.s;£' 

■•"  :'';:i3e'Cisi:v©'''m^  'to-.i-q.r.eat.&;v^  .•.■a.^^reheas 

of  the'  sanit'ary  ^’’ah'd  -hygieinic  .-''-ic  dde '  ;in .-:  the.st  pto';-  apd  3^b-;. 
crease  the  .  treatment  ahd '^'pr ophyia'ctiGS: ?of  .dyee^t^j^y .  y  y  '  -;  ■  y 
'y--,-  -.,.'';puring'.'‘19bl-l'953,  a  -  group^cf  i^expeditipns-dff  om.ft^  y., 

i.nstitUtOfp'f ■'Bbid®^oibgy.:;ahd:;}Ml;p^  ime^,,  Oaiftaley-  ■  ■'  ■ 

in  the  ilbadeniy  Ofvi  Medicali^Scieh^^  of  the :  .. 

woricedrih  Tui*kmehistan^:i  ■  ^^hey:  wef  ©^  pf^  ^eaty;asaietance.^thys 
.  th©  ittedi  cal;  workers .  in  :« tudying  the-;  part loulai*;  f  eat^es  <;  y 
ipV  theyepid©niiPlOj^''pf  vX^©#eryi‘and  ■  inv'ta?ganlsit%^ 
diyse0tery:iaeiaeUreO.y'^ 

r  Oh©  of  the  chief  oauees  fpr  the’ spread.  Of 0 
'pas  the  lack  of  potable  water.  At  the  beginning,  the  city 
ywap  eub^^^^^  been  trucked  in.  Later 

■■'Jhh'--adhaduCt:;:t.as:;.:buiityyy->'fip'weyer;:.'^^^  ^wa.ter,  supply 

•Insufficient.  .  Water  ■was''nyaiiabie''''bhi-y,yatfc.ertal^^^^^  ■■■ 
■ftiaiee  -Of.  ■the'::day:,lZihd,:.it'':was  ■  vi^roperly  chlor inated;^;' ■ ; .in 
'addition^-  ^  -waB  use  industrial  and 

drinicihg' wate3y^ -ahd  this:^^  and  a  lowering 

in  the  cbli^tttre.  •  ?  '  ■  The.  reaerVes  of  induatrlal: water 
were  kept  in  Open  claterhs  ' which  were  ipiaced^  inyy^  ,  ', 


areas  of  the  city.  This  water  was  used  both  . 

fighting  and  for  bathing,  ea^teniologlcal 
at  that  time  on  tests  of  th^  water  from  such 
showed  .  strong  contamination  with  Intestinal  baclpi. 

The  unsanitary  condit^lon  di*  tb®  and  ^jj®  ®^“ 

rotmding  workers*  settlements  f iso  .p  i 

dysentery.  The  oollectiohj  stofagf 
was  carried  bn  with  flagrant  violations 

The  existing  garbage  cans  did  not  ponie  nP  to  the.  sanitary 
or  technicaf ;  ftandardy ;  a  wSr e 

ground  without  'ah  ijiipelNaable  base  or  oyer  a  drain  wl thou 

fld^  w.<All  of:  this  led  itd  ah  abuhdant  increase.  In  flies. 

.  rr!e4seryatiorh-dh:tii^-hW||*:h^ 

bv- the  workers  from  thev  ^ldiHdn  ©f  the  Institute  of^^  v^^ 
§idemiolOgy  ' and  "merdblhlogy  Of  the.^^^^ 

S  maxlimS'nui^er::  of  - 

with  June  (  in  connection  with  ^h®  - .  ^®“P®W 
46^48®  and^ soil'  t^erathre,,  60^^®) ,  th|rj_^^ 
decrease.  At  the  end  of  August  apd  .in>  September .  onpe, 
the.  fly  population  began  to  grow.  “ 

"^Bacteriological  .resear  ch  on,  «t5®r  ®p5®f^P 
Intestines  of  the .flies  aph  laryae.  showed  dysentery  bac  , 

!7/.'  eating'- places'  .'and  ..'the  i'Who'iesaie-reta.ll  ■ 

t^rk  aiOd  playdd  'a  ■definite  part:  M 

dysentery  as  their  .locations .  and  r  ooms  In  ‘'^^^.woritr 
.  of  cases  ' did  hot.  come 'np  to  the  sanitary  and  tec^cal 

demands,  dhe  technolosleal^^  i®^ 

food  freauently  were  not  observed,  the  working  places 

topt.  «lekn.  f 

res taurants, .  the  ^aTea^  around,  the;  courts,  in  „ 

streets  in  front.  '  The  Struggle  against  the  fii®.®  ,1«®® 

among  the  participahts  of  the  I^O^  'lh  vSJw?^® 

In  the  institutidne;  of  public  eating* 

the  dining  places  Shd  th®  f®t® ii  ®  tores ,  Lh- 

(.Jf  J  ® 

,to  .the  materials; ;df  ,^  ^  JfT^* : 

'  ■  ;  ';  :■'  ;;;^shie  .. 

Carriers  of  W  ihose  Chebhied-in  19^1 

- - - -  ..  ..  ..  ^;  ,.«■  o  .r"  k  e  v  s  ■  i.  n  ,  ,  ; 


Inf e  ct ed ; and  . 
opptacta  ,  acl^ 


gartens 

I  LL  .^1  .'  "U""- 


Sating  institutes 


;  ..sy.l5'';  .'U', ,  ly  ^O./ ,.  u,..jL7*5,  .  .  ,  ,l6.0„.:,  ;>8.»  .  ^ 

^  PZO:  Fabrichho-zavodskoye  obucheniye  *  Industrial  traininj 
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The  hi  Sent  age  6t  bacsierla  car?*i0|*s  vho 

not-  Suffer  from  ;jah,  intestinal  uS>'SSt  among  the  workers  in 
the  food  and  clilldnSn's  institutiona  was  also  one  ofthe^^^^- 
particular  ^feattiPeS  of  the  epldeiaiiolto  of  dysentery.  , 

At  preSSnt  the  struggle  against  dysentery  got  linder 
way.  at.  the  eni  .6^  ,1051. As  thS  all  of  the'  ttforh 

we  took  a  general  SOmplex  of  meashr Sir  designed  t  o  meet  the 
local' peculiar itlSS  in  'dysSntehji^  epihemiology;-  in  ea'c^r;  ^ 
of  ’these  the  main  attehtlori  eaS  focosSa  en  ’ 

application  thr'oUghSut  the  ySSrp  l without  Slackening  the 
work  between  seasons:  from  lOotObSr  tO;April.) 

The  applicatiOh  ol  theS 6  vgoherai  measure Sv  was  pre^; 
ceded  by  the;  or ganiihtioaalr periods ;  •  Ehiring  'this -time ^the^ 
bacteriplbgioal  laboratory  waS  StrehgthenQ4r^%^t^eh®®M^^^ 
the  municipai  sanitary^epidemiological  stations ji  snpplie® 
of  drugs  were  ^provided  for,  a  department ;  for:  intestinal  ; 
infections  was'  sSt  up  at  the  Bounicipal  hospital,  and  the  V ; 
city  Was  cirided’  into  individual  areas  to  whi^  were  ‘  at¬ 
tached  the^^medi cal  workers  :  from:  the;  hospital  and^-  sanitai^^,  ^ 
epidemiological  ^  stations  of  the  ’’ohlast  ?  •*  and  ■  cityf  Phy*  ; ^ 

8 i ciShs  ■  f r om'  all  spe cl aities  ,'  ( surgeons i '  phthysia trls ts '  r 

neurblogists , ,  beiullsts  et oi )  were ;  attracted^to  t^v^*  ^ 

ln’thi:w#kv;;''^'r'iyf--  ' -r  r-ro 

general^  plan'  was;  -S et^up^^' Whi eh .pr ovlheh 

\ wpr ovement:  of  the  towp’s..sauitary-oondltlonv  the  iSyStematip 
Observation '"foT  :I'oarceS;  pf .Mnf e ctiony  the  -aoti v^  ;^S.aar  ^ , f 
patieh%S  With/  <airohic  dysentery  'and,  bacteria^rcarriers,;  the 
total  :^spl tallzatipn. .of  'all .■patients; .suffer!^ rnot' ;;^iy , ... 
from  ihysentery  from :  intestinal  ■disorders  as  wellV'  the  , 
syStematiO'  carryirig;  but  of  oonclustve',  "continuous'  ^d  iprny, 
phyiabtic  disinfection,  and  the  constant  follow-uF  'Sxaiwl-  ; 
nations  for  those  ear  lien  afflioted  until  their;  OOi^l^te  ; , 

dlsbussed  by  .thS:  medioal  community  , 
with  the  wide  partiblpation  of  the  •Party  and  Soylet  workers . 

■■  ■  ,In'  addlttbh't.b /the;;g,ener al;..  plan-, we'  drew,  np; ■&]  per-; 
spe  bt  1  ve  plah  ■  f or  a Suitable;  sanitary;- sys  tern  for  the  t own ' , , 
which  would  include  Such  as;  the  ■  ref itting  ,  of  the  ; 

equaduct,  the  cohf trubtionhf.iSewage,  a  pew  bread  factory, ; 
refrigeration  plant,,, and' a;:packlng:  hovise:.  a; 

,  .  '-'With  the' aim^'b'f.-, bettering ■•■medipalr.seryi^^^^  'the,;,; 
prbvislphS  fOr  inApatlents  were  expanded,  and  the  -  treat-  , 
meht  tinb  prophylactic  institutions 'Were  staffed  .with  • 
cadres  Of  medical’;  workers In  ,T able  i2  we •' glye  the  ih^3? 
for  the  number  Of  physicians./  middle  medical  workers  /feld- 
shers,  nurSesA  etc_j_7  .shb  also,  hospital  peds  per  rlOOO.  ln- 
habita'nts  "by'er- the. -years '► 


Table  2 


Y  ©■.■'a  .J?':©'-' 


Phy s  1  oi  ans  /  ■ 

Middle  Medi  cal  ■.'Workers 
Hospial  Beds  '  :  ;  ■ 


0.63 

liSO 

2^33 


1.43 
4.71 
10  .'66 


1.57 

"5.31 

11.12 


Albng  with*  the.'  be  tittering  i.Qi*  medical  s  er  vices  _we 
brou^i  brdfji*  ihtb  all  -of  the-  ooJitnwhal  and^prlvate  dwel-  ■ 
lings  in  the  town- and  especially vintp,  the  headwonks  an^,  : 
thf  lis?e®  for  industrial  water:.  Since  .1352  ^e^^^  ■ 
factor  has'  lost  its  importance  ae  a  source,  of  inf eotion.  : 

Carrying  oiit  bn  a  wide  scale  such  sahitary“'.edu~ 
eatlonal  las  not  ottly  lifted ,  i Waf  .ell ' 

S  enaLel®tW  people  thsMelvW  ,to 

in  the  uleasures  against  dysentery  (such  sp  .  the  dls  ^ 

of  ill  peoples,  hospitalization, 

attentivehess  bo  'bad-  conditions,  maintaining  the  cleanline 
of  cburtyerds ,  tforking  areas .  etc . .)  ,  .  ^  ^  ^ 

'  since  1951  we  began  to  undertake  more  decisive  ,  ^ 

«aBunei  ?o?  controlling ,  tee  f Ilea ;  by  the  »eana  of,regular 

removal  from'the  city  ana  eettlenents  of 

improvement  and  buildlhg  of  new  ,  hea^ 

fectioh'  and  biling-  of  lavatories  and  . ‘JJ 

the  subse^ent :  years  -  this  has  .  vieibly  redticed,  the; 

of  1^59  with  the  active  guidance  of'  the 6 vie^t^ 

Party  orgahs' we  introduced  a,^  alx-fiel4 
th^LSSpai  aoa,>. It  la  carried  out, 

manner .  -  The'  territory  of  the  , dump/^is  divide^  into  6  fields 
Ts^ark)  with  m  size  :of  S0'^^50:m2,each.  ,  ^ing^J^^ 
the  carbage  is  ddrrled^^^^  to. one.  of  the,  fields,  pn^ the  _ 

next^fiay  to  another,  and  . so  fonth^.i^^  i 

week.  Then  a  gradeh  covers  the  refuse  wi,th  A  tiiln  Jay 

of  earth  arid  then  f eul  ■  oil' 4,s  poured  on,  2  J,i5|^thls 

aaiiare  metei*  and  lit.'. very  good, re.s hits  f^P^Ji'^®.*. 
aquare  ,of  tbeae,  meaawaa  throughout 

the  entire  yeto  haa :  notahly.  reduced  the  bacteria  count. 

Everi  in  19 53- the  bacteria  ..count  was  mlnimsi^  ,  ;  : 

Gradually  the  face  of  th©  town  M® 
blocks  are  lined  with  comfortable  houses;,  the  stress  and 
sidewalks  are  asphalted,  greenery 

in  the  town,  new  health  centers  are  being  set  up  and  ouixu, 
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locations'  produc®  wsre-  .. 

houses  and  Veg^tahlV  'rnii^kfetS' ai?e  #nd  built,  ’ 

a  bread  factbr(y/^  thd'-refrigeratihg  plant',;  the  public:?bdth 
are  bndor  ooritructioh/  'and,.!^^  headwor]^  of  thS;  aquadttet.^^^^,',^^^  ; 
la  being  re-equlppeii  land  enlarged,/  In  19 58 •1959*  the 
titre  for  driidclhg  if^ater  ' reached  333  and  iftore ^ 

We  have  also  Seen  the  bhllding  c^f  hew  typical  facili¬ 
ties  for  treatiaent*^phoph;jriactid  institiltiohs  (a  hospital, 
maternity  home,  a  sanitary^-epidpwiologibal  station  and 
a  pasteuritirig  piarit),  childreh'a  instltiitions,  eto.  Almost 
ail  of  the  houses  are  connected  tO  thb  sSWage  system  and 
are  equipped  with  gas  heat. 

There  has  been  a  significant  expansion  in  the  net¬ 
work  of  market-places,  public  eating  places,  etci,  and 
the  supplying  of  vegetables  and  milk  has  been  systematized. 

All  of  this  enabled  us  even  in  1953  to  lower  by  two 
times  the  ocowrence  of  acute  as  well  as  chronic  dystentery; 
in  1956  it  had  dropped  by  5  times. 

However  the  existing  level  of  sporadic  infection  for 
this  well-designed  and  well-run  city  is  still  high. 

A  further  drop  in  dystentery  is  hindered  by  the 
fact  that  the  complete  realization  of  the  measures  is  not 
yet  satisfactory  in  the  inter-season  period,  particularly 
among  the  children.  The  data  on  infection  occvirrence  for 
1958  is  witneas  to  this,  for  44.2^  of  those  afflicted  were 
children  under  three. 

In  1959  parti cftlar  attexation  was  given  to  the  sani¬ 
tary  situation  of  the  town.  In  Januaxy  the  obligatory 
decision  of  the  Gorispolkom  Municipal  Executive  Commlttee7 
entitled  ”0n  maaswes  for  bettering  the  sanitary  situation” 
was  published;  in  March  ”0n  the  sanitary  Monthly  report,” 
in  April  ” On  the  regulating  of  the  work  of  the  town  duap,” 
and  in  May  ”On  the  measures  for  the  struggle  against  gastric - 
intestinal  diseases.” 

The  control  for  carrying  out  all  of  these  prophylac¬ 
tic  measures  was  done  by  the  anti-epidemic  staff  which  was 
organized  under  the  Gorispolkom, 

Dvirlng  the  summer  and  fall  the  staff  accouplished 
a  great  deal.  To  each  block  of  the  city  was  assigned  one 
physician  and  one  middle  medical  worker  for  checking  the 
sanitary  condition  and  for  conducting  sanitary-educational 
propaganda;  also  each  block  has  a  representative  from  an 
enterprise  (or  institution)  for  giving  assistance  in  sani¬ 
tary  techniques.  There  has  also  been  a  strengthenlrm  in 
the  work  on  the  organization  of  a  sanitary  ”aktlv”  ^  group 
of  political  activists7  and  the  recruitment  of  members  for 
its  practical  work.  The  entire  town  has  been  treated  three 
times  with  hexochloran  and  a  DDT  emulsion. 

The  staff  gives  a  great  deal  of  attention  to  sanl- 
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tary  Waarvatlons  the  „ Jpo|  of: 

KScf  ?hr??iS»S ““people  iW, 

dysentery  in  4959  waa  ti«fO  tiiflaa  loweJ»,  ;fchan  in  1958^..^ 


AproisiEFayrioN^cffi^^^  •--  ^,>^:.••i';■^':•;V  -  V'  ;: 

•  -'■■'■''  ■  ■{FollowiaEgls'-the'-'iriifeii&ft  -di 

,  S' a,,....  aJL.  ...-.,.wk^ 

Fof^'use  in  daily  disihfectioh,  1*6  chamW  dilsittfeition 
’ha^' -fecund’ wide -use.  ^  . -'v  v-'-  -' •'■: 

Cisinf  edtion  chambers  6re  lised  -  in  •  sanitary-epid^iblogioal, 
disinfection  and  anti-plague  stations,  and ■ also  ih  municipal, -  town  '  V 

and  jmral  hospitals  and  other  treatinent*]^rdplQrlac€io''institniibhsi-  -  • ,  : 

.  The  mobile  and  stationary  paraformaline  APK  ch^bers  are  con-  ’ 
sidered  the  best  typei  '  However.  thSy-  are  designed’  fbt*;'Use  with  hard 
fuels  only,  and  in  toe  conditions  of  our^Republic  toiS  makes  them  im**' 
suitable  and  too  expensive.  There  have  been, Instances^ 
sive  disinfection  was  stopped  due  to  toe  absence  of  firewood  in  toe 
sanitary-epidemiological  stations  (toe  cities  of  Krasnovodsk,  Nebit- 
Dag,  Cheleken,  Ashkhabad,  Gasan-Kullyskiy,  Zlayl-Atrekskly  and  bther 
rayons). 

In  Turkmenistan  there  is  a  sufficient  8\5)ply  of  liquid  fuels 
such  as  kerosine  and  other  petroleum  products. 

We  gave  ourselves  the  task  of  oonvertins  a  stationary  APK 
chamber  to  liquid  fuel,  without  altering  its  structure.  With  this 
task  in  mind  we  made  a  simplified  atomiser  from  standard  shaped  parts 
forihfleojiing  the  liquid  fuel.  It  has  been  designed-'for  sejrvice  in 
burners  Which  are  short,  that  is  exactly  for  those  such  as  the  APK 
chambers  (37  cm.)* 

The  atomizer  is  of  small  dimensions  and  is  comparatively  light 
in  weight.  The  length  of  the  atomizer  is  46  cm. ,  and  the  diameter  of 
toe  opening  at  toe  outlet  is  9  mm.  It  is  fastened  with  a  draw  nut  to 
the  fore  wall  of  the  burner,  and  to  the  lower  edge  of  toe  burner  opening 
with  a  small  fitting  beneath  so  that  the  door  may  close.  The  fuel  oil 
travels  along  a  pipe,  which  connects  the  atomizer  to  the  chamber  valve j 
the  "atmosphere"  enters  the  burner  between  the  walls  of  the  atomizer 
opening  and  the  pipe  which  bring  in  toe  fuel.  The  pipes  of  the 
vaporizer  are  protected  from  toe  flames  by  a  metal  sheet  which  is  cut 
from  toe  bottom,  of  a  metal  barrel. 

Taking  care  of  the  atomizer  is  extrooely  easy. 

The  observations  which  were  made  in  the  process  of  its  practi» 
cal  work  (from  December  1959  to  August  i960)  have  shown  that  the  firing 
of  the  boiler  and  getting  vp  steam  of  2  atmospheres  takes  on  the  average 
of  12  to  16  minutes  under  the  conditions  of  even  and  conqclete  burning 
of  the  liquid  fuel.  Preparing  the  same  chamber  for  work  when  using  ; 
firewood  (haloj^lon)  takes  a  good  deal  longer  (1  hour  or  more), 

*  :■  n. 
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Oharaoteristio  for  the  atomiter  is  that  it  hah  . 

absence  of  pressare  in  toe  boUar.  A'.btoad  3?^  *“1  ejod^ia^to^of 
the  fuel  begins  even  wh4h  the  pressure  is  equal  to  0.1  atmospheres  on 

the  ^Sig  of  the  thartber  (ih  a  store-r|<k)  on  an 

uses  5  kff.  of  kerosihq  ot  oil  irfaste  prcwiucts  from  |  car  (l^ricati^  oil) 
SSeL  of  So-50  kg.  of  haloxyionV  that  ^  it  5  times  pheaper. 

n  ^5ni?Llg  llssens^the^rk  ^ 

•  i  chamber  with  ap?  atomize?;  c  as  on..soi 

’  The  atomizer  described  above  can  be  recommender  for  ^® 

existing  APit' chambers.;  ,Jt  is  rjot  00^  in  its  ®^’^®^J2®ipfl?^Morkshot)S 
easil^ade  with  the  equipment  ht  h'  small  garage;, or  ;meqhanical  work^^ 

^  In  the  aim  of  fips  preveption  in  adaptwg  ^^®  S?  - •  : 

fuel^  it  is  necessary  to  strengthen  the  -insulatiw  yhich 
between  iXie  walls  of.  the _  chamhsr ;and  th^ 

^  *  In  areas  ^^ere' there'  Ss  g^fs;heating,  the. 
chambers  with  atomizers;  can  be  adapted  tO'  gas;  as  has  beep  dphe,  ^ 
Hebit;  Pag  sanitary-epi^ekipiogical  station.  .  -  , 
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